INTRODUCTION
Dilute solution behavior of polymers is mainly governed by their average chain dimensions in solutions, and therefore is significantly affected by their primary molecular structure (e.g., linear, branched, or ring). Numerous experimental, theoretical, and computational studies have compared the average chain dimensions between linear polymers and star 1-7 or ring ones.
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However, almost all of those studies were made for flexible polymers, where a comparison was made of experimental and/or computational results with conventional Gaussian chain theories; only a few studies were made for semiflexible stars 5-7 and rings, 13-15, 28-30 which may be considered to be important in the studies of biopolymers, such as the aggregation behavior of xanthan (a double-helical polysaccharide) in aqueous solutions, 31 the supercoiling behavior of circular DNA, 32 and so on. 
where g 0 η is the asymptotic value of g η in the limit of λL → 0 and given by
The explicit expressions for g 0 η (L/d b ) and f (λL) are given by Equations (38) and (39) 
Mean-square radius of gyration
Next, we consider the difference between ⟨S 2 ⟩ of the KP rings of the trivial knot and that of the rings without the intramolecular topological constraints (i.e., the mixture of the rings of all kinds of knots with the Boltzmann weight of the total potential energy of the rings The ⟨S 2 ⟩ t.k. /⟨S 2 ⟩ mix values are almost equal to unity for λL ≲ 10. This is natural consequence from the fact that the fraction of the number of rings of the trivial knot in an ensemble of rings without the intramolecular topological constraints is equal to unity for λL ≲ 10, 39 in other words, the rings of non-trivial knots are rarely generated for stiff rings. Although ⟨S 2 ⟩ t.k. /⟨S 2 ⟩ mix is considered to become proportional to λL 0.2 in the random-coil limit,
20, 26, 27
it is difficult to derive a definite conclusion from only the present data for λL ≤ 10 3 .
Scattering function
Finally, we give the results for P (k). We evaluate P (k) as a function of k for the KP rings without the intramolecular topological constraints and those of the trivial knot by MC simulations using with the same model as that used in the cases of A 2 and ⟨S 2 ⟩. For practical convenience, we derive the theoretical expression of P (k) for the continuous KP ring without the intramolecular topological constraints in the first Daniels approxima-tion. 15, 51 The expression is given by Fig. 5 , the dashed curves represent the corresponding theoretical values calculated from Equation (5) 
